Measuring the relative performance of insurance firms plays an important role in this industry. In this paper, we present a two-stage data envelopment analysis to measure the performance of insurance firms, which were active over the period of 2006-2010. The proposed study of this paper performs DEA method in two stages where the first stage considers five inputs and three outputs while the second stage considers the outputs of the first stage as the inputs of the second stage and uses three different outputs for this stage. The results of our survey have indicated that while there were 4 efficient insurance firms most other insurances were noticeably inefficient. This means market was monopolized mostly by a limited number of insurance firms and competition was not fare enough to let other firms participate in economy, more efficiently.
Introduction
Performance measurement is one of the most important issues among insurance firms and there are many studies focusing on measuring the relative efficiencies of insurance firms in this sector (Barros et al., 2010; Cummins & Xie, 2008) . China, for instance, joined world trade organization in 2001 and had to fully open up its insurance market to foreign rivals by 2006. However, the domestic insurance market was overwhelmingly dominated by limited number of either state-owned or state-controlled companies. As the market was still underdeveloped and the demand for insurance was rising significantly, there was a huge potential, opportunities as well as challenges for non-state, foreign and joint-venture insurance companies. In such circumstances, efficiency was a key concern of policy makers to encourage further development of the insurance industry. Yao et al. (2007) implemented a panel data set of 22 companies over the period [1999] [2000] [2001] [2002] [2003] [2004] to assess their efficiency scores by using a data envelopment analysis (DEA) technique and decomposed the productivity growth into technical efficiency improvement and technological progress by building a Malmquist Index. They also used an econometric technique to determine the key determinants of efficiency. The empirical results recommended the direction of how to improve firm efficiency. They also reported that firm size, ownership structure, mode of business and human capital play essential role in firm performance. Cummins et al. (2010) investigated economies of scope in the US insurance industry over the period [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . They examined the conglomeration hypothesis, which holds that insurance companies could optimize by diversifying across market, versus the strategic focus hypothesis, which holds that companies optimize by focusing on core markets. They investigated whether it is benefitial for insurers to give both life-health and property-liability insurance or to specialize in one major industry segment. They estimated cost, revenue, and profit efficiency utilizing DEA and examined for scope economies by regressing efficiency scores on control variables and an indicator for strategic focus. Yang (2006) used a two-stage DEA model to provide valuable managerial insights when evaluating the dual effects of operating and business strategies for the Canadian insurance industry. The proposed model permitted integration of the production performance and investment performance for the insurance firms and provided management overall performance evaluation and how to access efficiency systematically for the insurers involved. The results indicated that the Canadian insurance industry operated efficiently during the investigation period.
Problem Statement
We first present the problem statement of the proposed DEA method implemented in this paper. In a DEA method, there are normally some inputs and outputs related to all decision-making units. Let E be the efficiencies of stage 1 and 2, respectively, which yields
and the new DEA model can be written as follows (Charles et al., 1996; Banker, 1984) , (2) and (3) can be implemented to measure the efficiency of various units. However, we require to be cautious on using the models for two reasons. First, the model is formulated for constant return to scale and second, the relative importance for the output of the first stage is the same as the input of the second stage. There are alternative procedure, which could be implemented whenever the return to scale would not be constant. Interested reader could see Kao and Hwang (1994) for more details.
Case study
In this section, we present the implementation of DEA methods for an application of insurance firms in Iran. The proposed study of this paper uses DEA model (2) and (3) to measure the relative efficiencies of the insurance firms. The proposed study of this paper performs DEA method in two stages where the first stage considers five inputs and three outputs while the second stage considers the outputs of the first stage as the inputs of the second stage and uses three different outputs for this stage. Operating cost (X 1 ) is the first input, which includes employee wages and other operating expenditures. Insurance cost (X 2 ) is the second input of the first stage, which is associated with the cost of insurance marketing, the expenses paid to different agents and consultants. The number of employees who work for any insurance unit (X 3 ) is the third inputs of the first stage. The other input is the number of branches and central offices (X 4 ) and finally, the number of agents who are responsible to sell insurance (X 5 ) is the last input of the first stage. There are three outputs associated with first stage of the proposed model, which are also the inputs of the second stage. Direct insurance (Z 1 ), which is the fees received directly from the customers is the first output, total number of insurance certificates (Z 2 ) and Complementary insurance (Z 3 ) is the second output, which are received from companies. As we can see from Fig. 1 , the outputs of the first stage are considered as the inputs of the second stage. For the outputs of the second stage, we consider the net income from sales of insurances (Y 1 ), short term and long term investment returns (Y 2 ) and market share (Y 3 ). The study measure the relative efficiencies over the period of 2006-2010. We first calculate the efficiencies of these insurance firms in two stages independently and then multiply these numbers together to calculate the overall efficiencies. We also use the proposed model presented in Eq. (3) to measure the relative efficiencies. As we can observe from the results of Table 1 and Table 2 , the average efficiencies of insurance firms in all years were relatively low, which means a limited number units dominated the market compared with other insurance firms. Fig. 2 shows details of efficiencies and our judgment can be follows more precisely. 
Conclusion
In this paper, we have presented an empirical investigation to measure the relative efficiencies of insurance firms in Iran. The proposed model of this paper has implemented two-stage DEA technique to measure the relative efficiencies of these units. The results of our survey have indicated that while there were 4 efficient insurance firms most other insurances were noticeably inefficient. This means market was monopolized mostly by a limited number of insurance firms and competition was not fare enough to let other firms participate in economy, more efficiently.
